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to be investigated, cylindrical specimens (7 x 11 mm) were 
made for compression tests, which were subsequently heat 
treated in such a way as to obtain CuAlg inclusions of — 
various sizes. in the first part of the work, the | 
pehaviour of duralumin in compression at the following 
temperatures was studied: -80, 20, 90, 155, 230, 300 and 
390 °C, The rate of deformation was 0,17 mm/minute. A 
special muffle, which has been described by zZagrebennikova ; 
Tiyushchenkov and Sukharina (Ref 5) was used for low 
temperature tests (at -80 °C). In Fig la the path of 
flow curves is shown for duralumin through the matrix of 
which extremely fine particles of CuAl2 are dispersed 
(dispersion I, T = 0.8). Fi 1b shows the results for 
- duralumin, in which r=1l11} (dispersion II). Fig 1¢ 
corresponds to 4 material with a particle dispersion III 
(r =1.5 p).. From Fig 2 the path of flow curves for 
Gana material having the coarsest CuAL2 inclusions (dispersion 
yi IV, r= 2.2 p) can be seen. Fig 3. shows the dependence, } 
of the stress 930) corresponding to 4 deformation of 
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; 30%, on deformation temperature. Curves 1, 2) 3 and & 

are given for material exhibiting the respective. 
dispersions. Fig i. shows the dependence of 639 on the — 
logarithm of the mean distance between CuAla particles. 
Figs 5, 6 and 7 show flow curves for quenched duralumin 
with dispersions I, II, III and IV of CuAlo particles, at 
various temperatures of deformation (Taef). In Fig 
Taef = ~80.°C; . in Fig 6 Taer = 20 °C; and in Fig 7 Tdef 
= 155 °C, In all three figures, the black circles 
correspond to the standard rate of deformation (0.17 mm 
per minute) and the white circles to different rates of 
deformation. The authors arrive at the following 
conclusions s 1) The size of the hard inclusions exerts 
a considerable influence on the resistance of the alloy to 
deformation. Alloys with the greatest dispersion of hard 
inclusions within the whole range of temperatures and 


- Card rates of deformation investigated have the highest 


3/4 mechanical properties. ‘The greater resistance to ere 
compression exhibited by duralumin with the coarsest CGuAl2 . 
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inclusions, as compared with that of material of 
dispersion III, in the temperature range 90-155 °C, is 
due to additional ageing of this alloy during deformation. 
2) The dependence of stress 030 on the logarithm of the 
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ABSTRACT; In‘an earlier paper (Ref 2) the authors studied the 


influence. of the degree of dispersion of CuAl, inclusions — 


on. the temperature and the speed dependence of the 
mechanical properties of duralumin under conditions of 
simple compression; they found that the dimension and 
the distribution of particles of the second phase show a 
considerable influence on the slip proceSS. The present 
paper is devoted to the study of the behaviour of 
duralumin Dl with various degrees of dispersion of. the 
hard CuAl, particles under conditions of variable test 
temperatures during deformation. It was anticipated that 
under such complicated conditions of deformation the 
Cardl/5 advantages of a given structure should manifest themselves 
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Influence of the Degree of Dispersion of cuk??>4R2fasions on the 

Behaviour of Duralumin Under Conditions of Deformation with a 

Variable Test Temperature : 
it was found that the most metastable material.-is 
duralumin with IVth degree dispersion, whilst the 
metastability of the material with degrees I, IL and LIL 
of dispersion is. slight and approximately the same. . The 
authors investigated the effects of the following 
temperature variations during compression; , 
1) ~ 80920-4155 “Cy 2) 20 -~ 80 ~3 155 OG. 
3) 155 3» 20-— ~ 80. C;s°. 4): 20-515555- 80 oe 
The changes in the test temperature were achieved as 
follows: at.the temperature T the specimen was - 
compressed by 10%, relieved ofthe load and. placed. into 
‘a second sleeve which had the required temperature Ty and 
again compressed a further 10%; the last reduction step 
of the specimens was effected in a third sleeve with the 
temperature T., in the working space; thereby. the 
deformation spéed was 0.17 mm/min. For obtaining each of 
the curves, 5 specimens were deformed under the conditions 

Pe eee of a given temperature change; the maximum deviation from 
Card3/5. the average value of ad was 1-2% or 0.3 ~ 0.6 kg/mm. The . 
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obtained results indicate that in many cases for duralumin, 


Which in the’ §-~solid Solution has hard inclusions of 


various sizes, definite relations can be observed in the 
characteristics of the flow ‘curves, which are similar to 
those obtained by other.authors in tensive tests with pure 
metals, Figure 1 is a plot of the flow curves of duralumin 
of the degree of dispersion II during compression under 
conditions aba emperature variations: - 80-20-53 155 ey ee 
The full dots indicate values measured in the case of 
continuous compression; the circles indicate: the values 
obtained in the case of compression under conditions of 
changing temperatures, .Figure 2 shows similar curves for 
duralumin with the degree of dispersion IV in the case of. 


compression with a temperature changing from 155 -920<» -80° Ce 8 


The results. show that the degree of dispersion of. the 
solid inclusions has a definite influence on the | 
characteristics of the flow curves in tests under changing 
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temperature conditions. Additional ageing of the 
alloy during &formation at elevated temperature (155° 8g). 
can lead to-a deviation from the regular shape of the 
flow curves established by a -number of authors during 
testing of pure metals : i tas kee 
There are 2 figures and 5 references, 1 of which 1s — 
international, 1. English and -3> Soviet. 
ASSOCIATION: Sibirskiy fiziko-tekhnicheskiy institut pri 
-Tomskom gosuniversitete imeni V.V. Ruybysheva | 
(Siberian Physico-technical Taseeeuts ‘of Tomsk State 
Univers ity imeni VV. Koveys hev) 
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AUTHORS: Savitskiy., K.V. and ‘Sukharine? “a/R?” = ¢ 
TITLE: Investigation of the Wear-resistance of Steel Heat-treated.  ~ 


to Obtain Granular Cementite 17 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
: 1960, Nr l, pp 228 - 233 (USSR) a 


ABSTRACT; The aim of the work described in this paper was to 

aa investigate the dependence of the wear-resistance of | 
steel on the degree of dispersion of globular cementite 
particles, The investigations were carried out in : 
the carbon ‘steels 458 (0.40% Cc). and ual (0.83% C) which: were — : 
heat-treated te obtain granular cementite. The steel U8 Re 
was quenched from B40 °C and then tempered. at 680 eye 
By varying the soaking time at this. temperature, structures 
were obtained with various dimensions of the cementite ae 
inclusions. One batch was tempered for 15 min, resulting: © 
in a relatively finely dispersed structure, the second 
batch was tempered for 3 hours... the third batch was 
tempered for 6 hours and again for. 2 hours at 600 CG, 
and the last batch was tempered for 48 hours at 680. Ce 
The steel 45 specimens were quenched from 820-840 C and 
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‘and annealed at 680 °C ‘for qotations of 2,6 and 24 hours. 
Thus, four batches of specimens of U8 steel and three 
batches of the steel 45 with differing dispersions of the 
carbide particles were obtained. The wear-resistance 
tests were carried out under conditions of dry friction. — 
The lower specimen, roller of 50 mm dia; was produced from. 
steel ShKh1siiwith a hardness of Ro = 61-62 after heat 


treatment, having a ground rubbing surface. The tested Pe 


“specimen was placed on the immobile axis of the top 


shaft of the machine; . the contact area was 0.8 cm. 

The specimen was loaded with 50 kg» After manufacture. 
the specimens were. run in for 20-30 min and only then 
were they heat-treated... During the experiments the moment 


‘of friction as will as the friction work were measured. 


The wear was evaluated from the loss of weight. as 
determined by analytical scales with an accuracy of 
O.l mg. After the tests the. microhardness of the a 
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avesei cats cn! of mie Wear~- resistance s°b?/ S22a1 Heat- treated to 
Obtain Granular Cementite oa: 


surface was aeweuecd and the ietace layers of the worn. “| 
surfaces. were subjected.to metallographic investigations, =. ‘ 
using oblique cuts made at an angle of 3-4 . The results oe, 
are entered in plots, Figures 1-3. The following conclusions. . 
are arrived at. Steeb with the same carbon content but with : 
differing dimensions of the cementite. inclusions show 

differing wear resistance. It was found that an accumu- 

lation of the carbide phase takes place in the surface 

layers of rubbing surfaces during the process of wear of 

Steel with a structure of a granular pearlite and this . 
accumulation is the more intensive the more plastic the Bs 
material. The deformation of the. surface layers;: which ; oe 
is brought about: by friction and-the accompanying ae) 
structural changes; has a considerable influence on the 
wear~resistan¢e. of metals. and can even overshadow the 7 
influence of the original mechanical properties i 
There are 4 figures. 1 table and 14 Soviet references. 
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AUTHORS: Savitskiy, K.V., Paskal', Yu.I., and Antonova, N.N. 


TITLE: | On Certain Features of the Plastic Deformation of 
oe A Lead and Tin ae Cyclic Heat Treatment wy 


PERIODICAL: Izvestiya vyss: ikh uchebnykh zavedeniy, Fizika, 
1960, No. 5, pp 8-12 (+ 2 plates) 


TEXT: =~ The aim of the paper was: to elucidate phenomena which 
are. characteristic for thermal fatigue and the possible occurrence of —— 
. plastic deformation of lead and tin during cyclic heat treatment. 
Specimens of 99.98% pure lead and 99.90% pure tin were cut from 
pressed rods. The lead specimens were rolled into 2.5 mm thick 
strip, whilst the tin specimens were cylindrical, 7 mm in diameter 
with a. facet ground along the generating line. The length of 
' the specimens was 3.5 mn. After annealing for two hours 
(Pb at 200 °C, Sn at 150 °C) the specimens were polished as 
follows. . The lead specimens were polished chemically in a 
mixture of perhydrol and acetic acid, whilst the tin specimens 
were polished electrolytically in a mixture of chlorie and 
acetic acid. In both metals.the grain dimensions were between 
: 600 microns and 1.5-2 mm. The heating was in paraffin or 
~~ Card 1/3. oN ; 
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-colophony to 200 °C (lead) and 150 °C (tin); the cooling was in 
acetone at +10 °G and water at 0 °C (regime I) or in liquid 
nitrogen (regime II) and this was followed by heating in acetone 
at +10 °C after the cooling in liquid nitrogen (regime III). 
The cooling and the heating were by simple submersion, The selected . 
holding times were such that the entire volume of the specimen 
should attain the temperature of the medium. The duration of the: 
cycle at various regimes was between 40 sec and 1 min. The 
surface of the polished specimen was: studied on a microscope and 
on a. microinterferometer. 35 thermal cycles according to 
- regimes I and II and up to 300 cycles according to regime III 
were carried out. During further cyclic heat treatment the 
- observations became difficult due to corrosion. Between 5 and 
1O specimens were used for each regime. It was found that as . 
a result of heat treatment characteristic features of plastic 
deformation (inter-granular shifts) occur in lead. In tin the 
role of the grain boundaries is. nery great; the recrystallization 
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On Certain Features. of the Plastic Deformation of Lead and Tin | 

during Cyclic Heat Treatment | 


_ processes reduce the magnitude of temperature stresses which 
occur during heat treatment. Formation of grain boundary | 

. networks has been elucidated. In further experiments with 
cyclic heat treatment of lead containing 1.5% Sb it was found 
that the hardness of this alloy increases rapidly as a result of 
cyclic heat treatment. This is attributed to the acceleration 
of the process of dispersion nardening under the effect of 
temperature stresses. ee 


There are 14 figures and l2 references: 5 Soviet, 1 German, 
and 6 English including 1 translation. 
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AUTHORS: Ss itski tee Paskal', Yu.I. and Gvozdeva, T.I,. 
TITLE: On Thermocyclic Ageing of Duralumin 
‘PERIODICAL; Izvestiya vysshikh uchebnykh Zavedeniy, 
a Fizika, 1960, No. 6, pp. 109 = 112 : 


TEXT: It is known that in a number of alloys creep under 
_ cyclic temperature fluctuations is different from that under 
isothermal conditions. IA, Oding arrived at the conclusion 
that the observed reduction in creep due to cyclic temperature 


ageing, V.S. Yermakov (Ref, 2) has studied the influence of 
cyclic heat-treatment on the dispersion decomposition of the 
alley JiA-.37) (e1+437). He found that cyclic heat-treatment 
accelerates the thermocyclic ageing of the alloy.. To some 
extent the effect of cyclic heat-treatment is analogous to 

the effect of an external alternating load and to the effect 
of ultrasonics (Ref. 3). The effect of thermocyclic ageing 
‘was also observed by the authors of this paper in lead (Ref.4),. 
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On Thermocyclic Ageing of Duralumin 


‘Apparently, thermocyclic ageing is due to the effect of - 
temperature stresses and strains. caused by it and has a 
number of common characteristics with strain ageing. In 
this paper the influence of cyclic heat-treatment on the ‘ 
early stage of the process of ageing of duralumin /1-{ (D-1) 
is investigated, ‘Wire specimens of 1 and 2 mm dia, were 
investigated: the microhardness was measured on 2 mm dia, 
specimens on which a facet about 1 mm wide was ground along 
the axis of the specimen, This facet was chemically 
polished in a mixture of nitric and Phosphoric acius with 
water and glycerin, - To prevent blackening of the ground 
Surface as a-result of quenching, the quenching was effected 
in acetone, The electric resistance was measured on the 

4. mm specimens; most of the 1 mm dia. specimens were quenched 
in water, The quenching was after a 2-hour Soaking at 

505-510 °c, The cyclic heat-treatment was effected from 
~~ 196 liquid nitrogen) to +20 °c (water) and from ~196 to 

~150 “C (paraffin), Heating and cooling were effested by 
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Simple submersion, The soaking time in the heating and 
cooling media was selected in such a way that the entire 
volume of the specimen should have time to assume the 
temperature of the medium. The duration of-the cycle was. 
30-35 sec, For ¢omparison the change in the properties of 
identical Specimens subjected to isothermal holding at +20 
and +150 °c was also determined, Each experiment was 
repeated on 3-5 specimens; the property-treatment time curves 
were measured twice and good agreement was found to exist. 
The microhardness was measured with a MT% (PMT-~3) instrument 
with a 200 g load. The variance lid not exceed 5% of the 
measured value, The electric resistance was measured by means 
' of a bridge, The results of the treatment -196 to +20 'c and 
vice versa are given in Fig. 1; the properties are plotted 
as a function of the holding time, -In Fig. 1 the changes are 
plotted of the microhardness (a, kg/mm“) and of. the specific 
electric resistance (b, pOem) for thermocyclic (as a function 
of the number of =-196 °c = +20 °C cycles) ageing and isothermal 
Card 3/8 , , 
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On Thermocyclic Ageing of Duralumin 


(20 °c) ageing (as a function of holding tims, min. ). 

Curves 1 and 5 represent thermocyclic ageing after quenching 

in acetone; Curve 2 « isothermal ageing after quenching in 
acetone; Curve 3 thermocyclic ageing after quenching in water; 
Curve & isothermal ageing after quenching in water, The data 
for the thermocyclic ageing were plotted taking into consideration - 
the full. duration of the cycle, Comparison of the thermocyclic 

and isothermal ageing indicates that the former accelerates the 4 
process of dispersion hardening, which is particularly pronounced 
during the first cycles, The hardness curve shows a pronounced 


isothermal ageing of identical specimens, The electric 
resistance changes in a similar manner to the microhardness, 
Whilst in water~-quenched specimens pronounced maxima and 
minima of the electric resistance. was observed, on acetone- 
quenched ones these were not very pronounced, In Fig, 2, the 
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results are given of comparative measurements on cyclically 
heat-treated (1300 cycles) and naturally-aged specimens with 

the same hardness, The change was investigated:-in the 

hardness of both batches during holding at +150 °c. 

The change in the microhardness was qualitatively the same. - 
in both cases, but the specimens which were thermocvelically 
aged had a higher thermal stability at 150 °c. In Fig, 2 

‘Curve 1 relates to thermocyclically-aged specimens, Curve 2 

to isothermally-aged specimens (hardness, kg/mm” versus 
duration, min). In the case of cyclic heat-treatment of 

~196 &> +150 °c activation of the ageing process was observed 
only. during the first cycles of the heat-treatmeyt, Fig. 3 
‘Shows the changes in the microhardness (a, kg/mm”) and in the 
electric resistance (b, boicm) as a function of the treatment 
time, min, and, respectively, the number of cycles for thermo- 
cyclically (196 @ 150 °c) ana isothermally (+150 °C) aged 
Specimens, The Curves 1 and 3 relate to thermocyclic ageing, 
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“Curves 2 and 4 relate to isothermal ageing,. 
There are 3 figures and 5 Soviet references, 
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AUIHCRS: Savitskiy, K.V. and Malyshev, ‘u.F. 
a —_ 
TIYLE: Resistance to Abrasive Wear and ‘odulus of | 


Elasticity of Heat-treated Brass 


PERIODICALS Tavestiya vysshikh uchebnykh zavedeniy, Finika, ta 
1961, No.3, pp. l64-166 


TEXT: In. earlier work cf one of the authors it was shown: 
that the increase in Rockwell hardness and other strength’ 
: charac teristics of brass caused by increasing ths quantity 

of the B-phase during quenching from various temperatures ee Be icra 


had practically no influence on the resistance to abrasive an Ae 
wear and on the hardness determined by stretching, One of the FANG 
“authors (Ref.3s Izvestiya vuzov MVO SSSR, Facika, No.2, 1958) 


. metals and alloys purely on the basis of hardness and other 
méchanical characteristics which were dependent on resistance to 
deformation did not provide an uneguivecal relation between the 
mechanical properties and the wear resistance, and that the 
internal. bonds between the atoms have to be taken inte considera+ 

. tion, F, T, Barwell (Ref.4: Mashinostroyeniye, No. 't, 56. 1958}, 

- Card 1/6 ; 
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expressed the view that evaluation of the wear-resistance of ao, | 
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M, M, Khrushchov and M, A. Babithey iRef.5: DAN SSSR. 131). Newb; 
1960). expressed the view that the reststante tau wear showed a-- 
better correspondence with the modulus of esiasticity than with 
the hardness measured by indentation, The latter two authers 
preposed the following relation. between the relative resistancs 
to wear £€. and the modulus of elasticity -E fer pure metals: 


F 
4,523 


& = 0.49 x 10° 
It is stated that this relation holds for binary alloys 
with an unlimited series of solid sclutions as well as for 
binary alloys with limited solubility in the euteztic and 
“for a number of minerals, The. authors of this paper believe 
that the correspondence between E and §E 18s of a more 
general nature than the correspondence between the relative 
wear resistance and the hardness measured by indentation, 
The here described investigations were made in erder ts 
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supplement earlier investigations on the resistance-to-wear 
of heat-treated brass by determining the modulus of elasticity 
which is considered as a characteristic of the bond forces ae Ge Se 
between the individual atoms. The investigations. were made © © 34 
on: S345. (L62) brass and for obtaining various ratios between ; “4 
the a~ and 6-phases the following heat=treatments were — 
applied: annealing at 0229 °c and quenching from 500, 550, 600, ma 
650, 700, 750 and 800 °C. The quantity of f-phase in these ee an 
was determined and their hardness was measured. Following that, 
Specimens wre produced for determining the modulus of elasticity K 
and fer abrasive-wear tests. The modulus of elasticity was. nr , 
determined by means of ultrasonics on Specimens 1.4.x 209 x. 14: mm, a! 
taking in each case the mean arithmetical value of 4. ‘Specimens.- els 
The abrasive-wear tests were carried out according to well-known. 
techniques of M.M. Khrushchov and M.A. Babichevy, using 
electrocorundum paper New 180 as an abrasive surface. The wear 
was under a lead of 1.2 kg at a relative speed of movement.of 

--1.8 m/min. After covering a distance of 201m, the Specimen 
was weighed with an accuracy of O.l mg and each new pass was on 
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a fresh abrasive surface. The wear was taken as the mean 
arithmetical value of 6-12 successive measurements, Aluminium 
was used as a reference standard. The results are plotted in 
Pige Lo Hy : 
B~phaseé quantity in %. It can be seen that the hardness 
increases with increasing percentage of the B-phase, whilst 

the relative wear-registance and the modulus of elasticity 
remain practically unchanged. The obtained results show that ~ 
the relative wear~-resistance of heat-treated brass is in better 
qualitative agreement with the modulus of elasticity than with 
other mechanical. characteristics of the resistance of the brass 
to deformation, particularly hardness. This bears out earlier 
results in. that an increase. in wear-resistance can be obtained 
only if the increase in hardness is combined with an increase 
an the bond forces of the atoms in the crystal lattice. 


2 : 2 : : 
kg/mm. oe, BelO° kg/mm ~ all as functions of the 
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There ‘are ¥ figure and 9 Soviet. references. 


ASSOCIATION: Sibirskly fiziko-tekhnicheskiy institut pri 

a _ Pomskom gosuniversitete imeni V.V.Kuybysheva 
(Siberian Physicot echnical ‘Institute of 

Tomsk. State University imeni.V.V. Kuybyshev) 


‘SUBMITTED: October 21, 1960 
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AUTHOR: ss Savitexty, K. V. 


Or ths Lawsa.of clastis deforma’ fon under friction of metals 
PERIODICAL: Receravivnyy gheraal, Metailursiya, MORI 3e2, 24-36, abstract 
, 7Zn254 ("Tr 3-y Vses. konferéntsil po trsmiyu i iznosu v mashinakh, 
&. Fo" ML) -AN SSSR, 1960, 70-80) 


ts of fréstion upon the depth of. 


TEXT: The Influence ‘ : 
propagation and the nature of $ bution of the residual deformations, .the 
ore) } stom of rlocwing shearing strain, and 

ty &: the Kinetics of weakening under 
e faduiss are in tne study of. she influence of. 
SESS and. the de ration of wear ae tha depth of propagation and 
1a Tu ed : f residual dsformaticns in tne surface layer, 
arrieqd out by wart is established that the beet results are given 
by metailogragnic a soordinate neg metnod, Experiments were 
carried cus on t3cn i grade and Al, and carbon steel.  Brake-shoe type 
specimens ware tested ata friction of 104.4 2 [Absiraicer's note: he 
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On the laws of plastic deformation .. A060/A10: . 


and its thermal 
conditions, © There 


may vary in different ways under different friction | 
:: : 


33 
re erences, 


L,.: Gordiyenko 


fAbstracter's note; Complete translation] 
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A052/A101. 
AUTHORS: . Savitskiy, K.V., Sukharina, N.N., Zagrebennikova, MP. 
TITLE: ‘The effect.of dispersion of solid inclusions on the wear resistance  - 


of two-phase alloys 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 23, 1961, 10, abstract 
- 93488 (V sb. "Sukhoye treniye", Riga, AN LatvSSR, 1961, 145 - 154) 


TEXT s The dependence of the wear resistance of steel on the degree of dis- 
persion of Fe zC particles and of duralumin on the degree of dispersion of CuAlog oe see 
inclusions waS studied, In the process of wear of such alloys on hardened steel - - : 
the plastic deformation of outside layers leads to an inereased concentration of - 

FezC and CuAly particles and to an increased hardness of friction surfaces. The vA 
_deRree of change of the initial structure and of mechanical properties increases 

with the transition to mere coarse-dispersion materials. The deformation of out- . 

side layers due to. friction and accompanied by a change of initial properties of 

alloys has a considerable effec™ on the wear resistance of the alloys, and can 
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even offsét the effects cf. initial properties, The conclusion is thatthe initial - 
hardness of heterogeneous alloys eannot always serve as a reliable eriterion of . 


their wear resistance, Y ; 
[Abstracter's note: Complete translation | eer 
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Resistance to abrasive wear and modulus of elasticity of thermally 


treated brass. Izv. vyseucheb. Zave 5 fiz. no.3:164-166 ‘61. © 
(MIRA 14:8) - 


1. Sibirakiy fiziko-tekhnicheskiy institut pri Tomskom gosudar— 
stvennom universitete im. V.V. Kuybysheva. so 
(Brass ) Meshenise wear) ‘(Elasticity) 
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eae of, Ses E194/E135 
AUTHORS : __ Savitskiy, K.V., and Zagrebennikova, M. P. 
TITLE: | An X-ray study of the thermal stability of the cold 


working of friction surfaces of copper specimens 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika. 
Paar no. 4, 1961. 96-101 ees 


TEXT: plastic. deformation of ‘friction surfaces causes 
considerable work hardening. In previous articles the authors 
have studied the temperature stability of work hardening of | 
friction surfaces of various metals, the condition of the work 
hardened layer being characterised by the microhardness. The 
results observed in the earlier work indicate that during the: 
process of friction the substructure of the active layer of metal 
becomes much finer, In the present work a work hardened layer 
produced by sliding friction on copper specimens was examined by 
the X-ray method to study changes resulting from repeated : 
annealing. The samples were copper brake blocks 20 mam long, 3 mm 
thick; 10 mm high, curved to a radius of 70 mm to match the steel 
-eylinder against which they rubbed. The frictional conditions 
Card fy 
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were those of. peuaaary lubrication using machine oil under the 
following two conditions: 1) load equals 2.25 kg/mm? and speed - 
equals 221 m/minute: 2) load equals 2.25 kg/mm2-and speed equals 
5.3 m/minute, For ail. specimens the length of the friction path 
was 15 km which was designed to produce sufficient wear products so 
that wear particles could be investigated at the same time as the 
surfaces, Yhe high. pressures were used to obtain a thick work- 
hardened layer whitch the X=rays would not ‘penetrate. The thickness 
was found to be over i00. microns which is much greater than the 
layer thickness in which most of the primary beam intensity is. 
absorbed, The wear products were particles of unoxidised copper 
ef 10-20 microns, which, fer X-ray study, were poured into a hole 
drilled in copper, The X=ray aquipment. used was type YPC -70 
({URS=-70) with copper radiation. Microhardness measurements were 
made and the mitrastructure of the active layer was studied. 

After the initial determination all’ the specimens were annealed in 
vacuum for one heur at the fellowing temperatures in succession: 
200, 250, 300, 3250, 400 ana 450 °C. Although the successive 
annealing reduced ‘the mitrohardness considerably, for example, from 
130 to 7&., the annealed specimens were stiil epErSerauiy harder 
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than fully anneals d copper which has a microhardness of” 53, 
Investigation of the microstructure showed that although ann: 
-at 450 °c makes the structure eoarser, the grain size iz sti 
less than half that of the initial samples before friction. . 
The full.test results are given in the three curves of Fig. 23 
“curves i correspond to. a shiding speed of 222 metres/min, 
surves 2 to 5.2% metres/mim, and curyes 3 to- wear products, 

Fie, 2a shows the dimensions of regions of coherent scattering — 
D. i106 em; Fig.2 26 shows the microdistortion fa/fa x 103; and 
Fig. 2% shows the microhardness, kg/mm?; ali as- functions of the 
anneabking temperature, The microhardness of the wear particles — 

could mot, of course, be measured, It has been claimed that there 
is a celationship between the Brinell hardness and the reciprocal 
of the square root of the grain size, and it may be assumed that a 
‘similar relationship also holds for the microhardness, Such. 4 
relationship was indeed found. It is consiuded that the main 
factor in strengthening the friction surface of the copper 
specimens is reduction in the size of the regions of coherent 


ating - 
7 
2 


2 
L 


aS 


£ 


stattering, Although the physical and mechanical properties of 
frittional surfaces tP#ated at different speeds resemble. one 
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‘another very clesely im respect of the changes on repeated 
amneaiing, nevertheless the entire recrystalbLisation curve for the 
Svrictiom surface run atthe lower speed lies below that for the 
carve af higher speed, The curve of change of grain size cn the 


Peietion surface as a function of the annealing temperature for - : 
she. Lever speed ts aivwaya above that for the higher speed.  Work- 
-hardemimg of the weer particles ia much greater than that of the- ef 


fraction surfaces, their grein sizes are amaller and thesr micre-. 

dp.stortiom greater, G.Y, Kurdyumey and LoI, Lysek are mentioned. 
gz 

im the paper for their sentributions in this field, 

There are 3 figures, 2 tablea. ang Soviet-bdior. references, 
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“AUTHORS: © Savitskiy,-K.V. and Zagrebennikova, M.P. — 
TITLE: Determination of the density of dislocations at the 
friction surface of copper specimens Aas : 


“PERIODICAL: “Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
; no. 5, 1961, pp. 149 ~151 


TEXT: In most annealed specimens the density of dislocations 


exceeds 10° per em” Depending on the type and purity of the 
metal, and on the type, degree and temperature of deformation, 
the density of dislocations as a result of deformation increases 


to 10° - io! per cae Williamson and Smaliman (Ref. 1-- 

Russian translation published in Sbornik "Problemy sovremennoy 

fiziki", 9, 95, 1957) -have proposed a formula based on the block — 

dimensions D and the width of the distribution of dislocations 
. The density of dislocations can be expressed by means of 

he block dimensions, using the formula: 


ce = 3n/D> . | ees QQ) 
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where  n is the number of dislocations at the surface. of. the — 
‘block. which have to be determined, or are given. n=1 yields. 
the minimum dislocation density and can be applied to annealed 
and to highly deformed metals, when the distribution of the te 
‘dislocations is almost chaotic, Friction-working, applying a 


pressure of 2,25 kg/mm and a speed of 121 m/min increased the 
cea ae of the rubbing ores of copper specimens to 


"130 kg/mm" 5 as compared with 53 kg/mm" of the annealed copper. 


When the. friction treatment was applied,using an equal pressure _ 


anda speed of only 5.3 m/min, sa microhardness of the active 


surface layer reached 127 kg /mm™ « Due to the wry high defor- 
.-mation in both cases, it is “Gustified to use the value n= 1 

in calculating the dislocation densities in the friction work- 
hardensi layer. The. block dimensions on the friction surfaces 
“and in the wear products. were determined from the width of. the 
diffraction lines. (111) and © (331) and from these ,the density 
-of the dislocations © was @miculated. The obtained data show 
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thar a. hanes in the’ sliding speed by a factor of 25 has 
practically no influence on the magnitude of. work-hardening . ; 
of the copper in the thin active ace (the microhardness values” 


being, respectively, ‘127° and 150 kg/mm ). However, the. 3 
dislocation densities were, respectively, 6 and-8 x 10. cm/cm’, 
ell 3 (2 e 


as compared with 25 x 10 cm/cm~ of the wear products. The 
dislocation density was also alculated from the measured micro- 
hardness values in accordance with the formulae proposed by 
S.D. Gertsriken and N,N. Novikov - Sbornik ""Issledovaniya po — 
zharoprochnym plavam", 6, 105, 1960 (Ref, 4). The results are 

in agreement with those obtained from the block dimensions and, 
consequently, dislocations in materials can also be estimated 

on the basis of hardness values, Dilatometric measurements in 
copper deformed to a high degree by torsion showed values of 


4.6°-x 101? rherefore, it is concluded that in the case of 


friction, the rubbing surfaces accumulate dislocations 
many times the number which are accumulated during torsion and 
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this explains the intensive work-hardening of rubbing surfaces: : x 
. There are. 2 tables and 4 Soviet- bloc references, — 


ASSOCIATION: | Sibirskiy fiziko-tekhnicheskiy institut pri 
. Tomskom. gosuniversitete imeni V,V, Kuybysheva |. 
(Siberian. Physicotechnical Institute of 
Tomsk State University imeni V,V,; Kuybyshev) - 


SUBMITTED ; June 23; 1961 
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AUTHORS Savitskiy, Ke V., Zhdanova, V. N., Savitskiy, A. P. and Kulkov, V. A. 
TITLE. ; ne ane of metals by dispersed particles : 
SOURCE. . _. Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam. © ; 


v. 9. 1962. Materialy Nauchnoy sessi po zharoprochym splavam (1961 g.), 119-126 


TEXT: The above subject has recently been widely investigated. In the present work the crystalline structure 
of a deformed sintered Cu-Al,O, alloy was investigated by mechanical tests and by X-ray analysis. It is - 
concluded that in the Cu-Al,O, system in which the Al,O, particles are practically insoluble, the mean. 
dimensions of the blocks of the mosaic structure are smaller the higher the concentration of the strengthening © 
phase, and the samller the dimensions of its particles. The production of heat-resistant metals with a high ~ 
degree of hardness and high melting points which contain fine insoluble inclusions is very promising. In the 
discussion, A. Ya. Shinyayev suggested that the diffusion of such oxide inclusions in metals should be inves- 
tigated, and thus throw light on the possible use of this method for the production of heat-resistant alloys 
V. V. Grigor’yeva stressed that great attention should be paid to the problems discussed in the present article. 
There are 4 higuses and 1 table 
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si in t 


ne structure in the neisnbouri 
Cianond pyramid showd that the deformed 
ably lower - for Steel with a comentite 
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o9 consideration the Structural’ distribution 
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ne alloy, will yield resul 
nt. Differences. in s 
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Specimens with cementite networks Showed : A 
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ef However, the number of oxide-fiis Spots in 
tenpereé specimens was considerably higher and the thickness 
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- E039/E435 . _ 
AUTHORS: Savitskiy, K.V., Malyshev, Yu.F.. 
TITLE: Investigation of the influence of the mechanical 


properties of heat treated brass in a strongly 
hardened.condition on metallic wear a tas 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, : 
no.3, 1962, .1735-174 


TEXT: The ratio of the a and 8 Phases in 62 (L62) brass was _ 
changed by the following heat treatment: annealing at 550°C vei : 
followed by tempering at 500, 550, 600, 650, 700, 750 and 800°C ana fo: 
measuring the hardness, . Samples (1.4 x 2.9 x 14 mm) were cut from ”~ 
the billet. and the modulus of elasticity measured by an ultrasonic 
method,. Wear measurements were made on cylindrical (diameter ; 
2mm) specimens and wear was produced by hardened discs of Y8 (U8) 


steel moving with a velocity of 0.56 m/sec relative to. the sample 

_ under a load of 2.475 kg. Before the test the discs and samples 
were carefully polished and degreased with acetone, After the 

. passage of the sample through a distance of 16.92 m- the linear. 

-, Wear was measured with an accuracy of 0.005 mm, the mean of wear 
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-$/139/62/000/003/020/021 ~ 
Investigation of the influence ,,., E039/E435 ve 
on three samples being used to obtain a single point, The results, fos 
presented graphically, show that hardness increases with increase :~ ey 
in. the § phase while the metallic wear and modulus of elasticity  i/ 4 
remain unchanged. - There is 1 figure, = ee ee 
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remperatures the polished sections showed ro etching of the white. 
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Awesea. but the pearlite formed represented a highée: ‘carbon 

content than the original steel; some graphite warn observed, and 
° 

at wae °C decomposition into pearlite and graphite was “completed 

vith a ferritic zone surrounding the original white layer, . The 


fomo features of the cPPCuuns aceye 


around of graphite observed was small, possibly due to diffusion ag he 
during annealing, The behaviour of the non-etching white layer may is 
be explained by the fact that the hardness. of un-annealed white. o ¥ 
dayers with graphite inclusions was bo00- -900 kg/mpi2, i,e, very much a 
Yers than continuous white layers, which were 1000-1300 ke/mm2, 


“is Yerences in results obtained by other workers on the effect of 


‘te shite layer on wear. resistance may. be due.to differences in 

the cede of origin of. the white Jayers, resulting in carbides of. 

gifCering thermal stability. | Friction in. low-carbon steels may 

cause the formation of carbides which partially” Me CSMpeR’ to form 

Graphite, - There are 3 figures, 
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_ AUTHORS: Savitskiy,—IGV, , Zhdanova, V.N., Savitskiy, A.P., 

Kulikov, V.A. and Maslovskaya, T.I. ee ae 

TITLE: . The relationship between the mechanical properties aml. 
: the porosity of copper produced from powder 


PERIODICAL: Lzvestiya vysshilth uchebnylh Zavedeniy, Fizika, 
: _ no. 6, 1962, 57 - 65 


- PEXT: ; The hardness and the compression strength in the -as- | 

Sintered state and after deformation of 10, 20, 30% (for Cs 
' Compression strength) and 90%. (for hardness) were determined ‘on. 
cylindrical samples of 1-60: porosity, 12-15 nm high, 7 mm in 
diameter, prepared from powder Passed through a sieve with a.50-y: 
“mesh. ‘The hardness~porosity and compressive strength-porosity 
curves pass through maxima for about 2.4% porosity and both. the 
hardness and compressive strength were-the higher the higher the : 
degree of deformation. The hardness of all;the Samples was equal. 
to or greater than that of cast copper, which could be. explained 
by the existence of fine micropores formed as a-result.of powder- - =~ 
/. metallurgical proparation. | X-ray diffraction Photographs eS ee 
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The relationship between = ohe% E073/E335 | 


(breadth of the (331) line) showed that the ‘block structure of 
“ Copper produced from powder was finer than that of cast copper’ 

“and this could influence the strength by blocking dislocations and. : 
forming a fine mosaic structure. The degree of distortion of the | 
internal structure was estimaed: from X-ray diffraction photographs. : 
The recerystallization temperature of a metal With an inertia Oe ane cap 
porosity of 2.4% and deformed by 20% was 600 as on the recrystalli- fs 
Zation temperature decreases with increasing porosity and forged... pe: 
copper produced from powder as the lowest recrystallization i eatge 
temperature, which may even be lower than that of cast Copper. 
Double pressing with intermediate annealing and. subsequent 


higher Strength than single pressing followed by long-duration 
Sintering at elevated temperatures. There are 4 figures, 
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VPS oo Kuznetsov, V.D., eavieaniy. K. Ves and See 
haa ee -: Some features of the structure of white layers | 
PhO CAL: Finan metallov i meta llovedeniye, veis; nowl, 1903, 
-1A8 
Ter Friction tests on low-carbon, steel’ (0.09-0. 185, c)> 
ce vrstant lv lubricated with machine oi], ‘gave white surface lajons 


‘hich microhardness (1000-1300 kg/mm*), which were. blackened. by 
ag ie sodium picrate and retained their nardness up to #0O "Ci 


heise veneved only after annealing at 850 °C. ° Specimens with 
White btayers were annealed in vacuo at 300- &50 2G: either in pepe”: 
ao loe PG intervals, or at one temperature only... At .low 


temperatures the polished: sections showed no. etching .of the white. 
lay@r in nitric acid but the layer showed individual spots with 
Sine dark inclusions. After annealing: above hoo ° C the dark. spots 
teoreased and could be observed on the unetched specimens at low 
masnitieation, and after annealing at 700-800 °c the surface: jayer. 

owas still hard (660-980 kg/mm2) and would not ‘etch, but regions. ~ 
formed which appeared to be covered with dari ‘sLate, particularly 

oe eee hardness was. greatest. At 500 °c the. white ee 
Cars : 
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Creoposed, but. the pearlite formed represented a higher ésiuon. 
content than the original steel; ©some graphite: was observed, and 
at ©3530 °C decomp ‘osition into pearlite and graphite was complete, 
with a rerritic zone surrounding the original white layer, The. 


anerpk of graphite observed was small, possibly due to diffusion 

ductive anuraling, The behaviour of the non-etching white layer may ae 
he oxplained by the fact that the hardness of un-annealed white. - 
dayers with graphite inclusions was §00-9C0 kg/mni2, i.e, very. auch a 
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SAVITSKIY, K, Ve3 MALTSHEV, Yu, F. 
Effect of the mechanical es of thermally ‘treated oe oe 
brass on wear by friction against other metals under conditions © 
of strong cohesion of the metals involved. Izv. vys. uch. 3av.3 
fiz, 3: 173-174, 162, (MIRA 153 10) 
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Mechawtea] properties of powdered copper a8 eepenter on its 
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(Powder metallurgy) (Copper) 
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Investigating grain growth during the process ope ee heat 
treatment of tin. Issl.po zhropr.splav. 82214-217 ° 
ae te | (MIRA 16:6) | 

(Crystals——Growth) (Tin—heat. treatment) S 
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Some characteristics of the structure of shilling layers. Fiz, 
metei metalloved. 15 no.12l45-l48 8 163. (MIRA 1632) 
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Investigation of the abrasive capacity of grinding wheels with 
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mond % (MIRA 16: 5) 


(Grinding wheels--Testing) 


eT erie Sed a a) ee ee ee eee Oe ee 5 
BERS ETH IER. ESE SHE | [8 ti ie i ey rise . 2. oF 
eS tre Pee EE es i yf ge 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: 03/14/2001 _ CIA-RDP86- 00513R001447410015-4 


SUSTNE STING IOI ANE WORE OTE T SE EUD toa eS vente rr Tec r re 


SAVITSKIY, K, Ve3 MALISHEN, Yu. F. 
“Effect of solid dispersive inclusions, chenically unrelated to the | 
matrix, on the durability of powdered metals. Izv.vys.ucheb.zav.;fiz. 
323740 "630 Stee: 5 UMTRA, 16212): 


1. Sibirskiy fisdwcutolamtondelciy institut pri Todeket gostidarstven~ 
nom universitete imeni-Kuybysheva. . : 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: ees 


SARS SES 9G! ORS TERT URS © tem neeee ~ cam ee arnes ~ 


SAVITSKIY, K.V.5 KOGAN Yu. I. KUDRINA, M.P. 


CIA-RDP86-00513R001447410015-4 


Effect of white films on the durability of steel. Tav. vys. ucheb,. 


zav.; fiz. no.6: 158-161 163. 


(MIRA 172 2) 


1. Sibirskiy fiziko-tekhnicheskiy inst ious prt Tomskom gosudarstvennom 


universitete imeni hehe 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001447410015-4" 


ERE MEE EI ene ne ne er ag eee spay ea JaeS eee 


“APPROVED FOR RELEASE: Dae oben CIA-RDP86-00513R001447410015-4 


= = ____.____ 5g 
SAVITSETY, K.V.5 (KOGAN, iol KUBRLIMA, HP. 

Nonecrrodibility of "white layers." Izvavyseucheb.zav.; Piz. 
no, 2: 117-178 164, : (MIRA 17:6) 
1. Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom — 
gosudarstvennom universitete imeni Kuybysheva. 

RTS Be : ‘ ver a TC pice: es 

ice pa sigere pss org PR Hiek 8 West Teper Te is i, ie 

PEER Cee a eee g Hist SES Ee HAH TER 1s tae | San ei 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4 


TEINS One 
eae 5 


_SAVITSKIY, K.V.; KHLUDKOVA, A.N. 


Effect of thermocyclic treatment on the mechanical properties of 


aluminum, Izv. vys. ucheb. zav.; fiz. no. 3:158-160 ‘64. 
a (MERA 17:9) 


1. Sibirskly fiziko-tekhnicheskly institut pri Tomskom 
gosudarstvennom universitete imeni Kuybysheve. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4 


a “PITLEs | B££ect 
: ceranile copper 


pomiees rw. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: ces CIA-RDP86-00513R001447410015-4 


i fo 


SRY ARS SE EE REE ON BERET St Soe erentge tere 


KUZNETSOV, V.0. (deceased); SAVITSKIY, K.V.; KOGAN, YusT.; KUURINA, MAP. 
Tay, vya. ucheb. z4v.3 chern. 


Thermal recovery of ghost Lines, . 
(KIRA 17:9) 


met. ‘7 no.8:129-134 'HA, 


1. Sibirskiy fiziko-tekhnicheskiy nauchno-iss ssledovatel' skiy 
institut. ae Bs 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


PPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4 


SAVITSKIY, K.We; KOGAN, Yusles KUDRINA, MF, 


Causes of the inability of chilled layers to underge. etching. 
Fiz, met, 1 metalloved. 17.no.4:541-546 Ap '64, 
en a ee ee (MIRA 17:8) 
l. Sibirskiy fiziko-tekhnicheskiy institut, pe es 
3 
\ 
i 
|. 
if 
v. 
t 


Rehan or | ae ee ca 17 . 
incon Higa ate ATHSTS. ahUliit : peas fa ig Ei: gina aye 
HELGA STATUE EE So 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4 


Pa Ba DET er naenemim es tee ee 


es 


PASKAL', Yu.t.; EAVITSKIY, KV. 


Some charecteristics of the kinetics of natural aging of 
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ie AUTHOR: _Savitetty, oR Wo} Getbanov, Se 
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“TOPIC “TAGS: zinc, “pine: heat. ‘treatment, 
impurity, effect . oy 


STRACT= The effert: OE purity en. the: euscepeibility: fF high- uril 5 


“purity :98.70% (Ts3)- zine ‘to. erack ‘formation. has been’ i vestigated. ®. 

“used: ' 'cold" cycle: — 20C. ‘to. -185C, “and © "hot! ‘cycle — :20C.:to 2006 

cycle the low-purity zinc. was. ‘less ‘susecptible- .to: ‘cracking: and’ “less 

«the change in cooling. rate: “than high-purity: zine. In- the hot: -eycle, . 

high-purity zinc stowed a lower. ‘susceptibility. to cracking but: a hight 

to. the change” of. “eooling: ‘yates “Ine ‘Jow-purity zinc, - fine-grained ‘specimens: were” 
usceptible to cracking than coarse-grained: (3% } gation) - lowere 
racking susceptibility: of hdghepursty, zine but 

low-purity zine.” Qrig. a 
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cylindrical. apecimen t 
nixture “ata pressure: of. 50-KN/en 
'-the specimens. ‘were pressed. fo 
finally sintered’. ‘in.a vacuum" of ) 
for all materials | was 700°C, the fina 
-% Al--850°, Cu. +10 ate Z Al 8509,..Cut1 _- 
“were. cut: off on. “ay ‘lathe’ to’ an ider al heig 
~" " pealed' at a temperature of 700° for 1 aan 
~.. samples. were compression. tested on a ‘in’ 
“on go 500°C. “It is found that. Cu-Al ilo 7 S foaier 4 ccbailurgy 
(have ‘a higher resistance to compression in ature range: from :20/ 
..) than the cast alloys of. corresponding cauposdeLon This” 
Sehr ‘the presence of. oxides inal fine 
“1 geneity: concentration. Homoger 
see ! Improvement - fe) the mechanical properties: 
: -. | comparison: with: the non-homogenized : ‘bronzes 
'.; metal alloys | during | annealing after cold de 
: in: comparison. ‘with cast to 
wider range. ‘of temperatures : waa is’ obs rved 
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TITLE: Resistance to tome and stability of deromation-inauged aistorti 
of sintered pow wder ee sa See oa Z 


oe SOURCE: states metallureiya,. no. 9 1965, 1-90 


TOPIC TAGS; sintered nickel elloy, ‘gluminum oxide ‘Goateining alloys digestion = : 
n thened alloy alloy. deformation resistance, deformation induced EainbOres Ons 
distortion stability, alloy microhardness: : ws : 


ABSTRACT 3 Compacts: of powders of- ok ‘nickel and nickel with 1, 3,. and 5% Of 
a~Al2 03. Yor -y-Al203 were sintered at 1200—-1400C in a hydrogen atmosphere and tested 
foryrompressive strength under compression at a rate of 0.15 mm/min: with a -reduc- 
‘tion of up to 30% at 20 and 500C.. The stability of deformation-induced ‘distortions 
was investigated by. measurements of. the microhardness of. specimens vacuum anneale 
in the 200—1050C range. The: room-temperature compressive strength of sintered.- | 
nickel alloys with up to 5% Al203 was slightly higher than that of pure sintered . 
nickel, and the difference was somewhat eae at 500C. At both test tenpetature 
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the. compressive strength was s higher. in alloys containing oA, 03 ‘and slightly in- 
creased in all alloys as the Alj03 concentration increased. ~ The size of. Aly03° 
-particles had practically no effect on the room-temperature compressive gtrencth. : 
‘but at 500C the.compressive strength of. alloys. increased appreciably as the: ‘particle 
size of Alz03 decreased from 2 to 1 p.. The type of Alj03 modification had the most 
sharply pronounced effect on the compressive strength. . For exempiey an alloy wit 
"3% a-Al203 had a compressive strength of about 65 and 36 dan/mm? at 20 and 500C, . 
respectively, compared with 58 and 28 dan/mm?, respectively, for an alloy with 3 
y-Al203. Low-temperature annealing (at up to 300—400C) produced an equally slight: 
‘increase in the hardness of both nickel and Ni-Alj03 alloys deformed 30% at 20C. 5 
Annealing at temperatures higher than 400C decreased the hardness | ‘of sintered. +: 
rnickel and all Ni-Al203 alloys.. However, the: hardness of cold~deformed Ni~Al203°- : 
alloys after high-temperature: annealing remained’ higher. than that of. identically’ 
treated sintered nickel. The hardness -level. of Ni-Al203: alloys :increased with. 
1 ‘higher content and fineness of. A1203 powder. . The maximum softening of Ni and<: 
| Ni-y Al203 alloys:occurred at ithe: same. ‘temperature, while :the tempereture of maxi-~ 
mum softening, of: Ni+a-AL903: ‘alloys -was:abdut?100C:. higher: The ‘higher temperéture : 
oo of the aeformation—induced - distortions and a higher _fompreseive. = 
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strength at room and elevated temperatures favor the use of sintered Ni-a Al,03.- < 
alloys. Orig. art. has: 8 figures and 5-formulas.. 2.00 ee Ee] 
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ACCESSION NR:  APSO171B2 | 
AUTHOR: Itin, V. Te} Savitekiy, As P.; Kozlov, Yu. I., Savitek 
TITLE: Influence of the sintering temperature on the mechanical properti 
Cu-Al alloy prepared by the method of multiple pressing and sintering . nae 
SOURCE: IVUZ. Fizika, no. 3, 1965, 124-128 | : a ea 
ontalning alloy, powder: metal compaction, - 


TOPIC TAGS: . copper’ Alloy, aluminum 
powder metal sintering, temperature dependence 
ABSTRACT: This is a continuation of earlier work by the authors (Izv. Vuzov SSSR, 
hss No. 2, 139, 1965) and is aimed ai. eliminating the pores which appear in — 
wi-Alv alloys sintered at temperatures: above the eutectic melting point. To elimi- /” 
nate these defects the authors propose & two-step technology, wherein the pores | 
are eliminated by a second pressing and sintering. The dependence of the hardness’ ! 
and resistance to compression of an alloy of copper with 10 at.% aluminum on the =|. 
temperature of the sintering was measured at temperature 300, 400, 500, 600, 700, 3° 
g00, and 1040¢. The preparation of the samples and: the test procedures are de- 
“os | gerdbed.. The maximum resistance to compression and maxin'am hardness was obtained © 
| at 500C, while best ductility was obtained at 600--700C. The results are analyzed 
from the point of view of formation of new phases of solii:golutions at various © =i 


: : ‘ en 


i 
I 
at 
“d 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410015-4 


OL 20-6 


2 temperatures. Tb is soneiuded that: optimal mechanical. popacticn, are obtained 
‘wultiple pressing and sintering at 600--700C. ‘The second pressing ' ‘with “subsequ 


and of the pressure permits variation of the grain size and the degree of ‘homogene- 
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ACCESSION NR:. - eoxriBe 


sintering seals the pores and at the same time reduces the number of stress con= 
centratoré}s the sintered alloy. Variation of the pecond- sintering temperature | i 
ity, thus yielding alloys with prescribed properties. Orig. art. has: 5 figures 
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AUTHOR: or) Hmuahcbemor, 1 iy, KY. oe of Physico-mathematical Sciences, : : 
- Professor shchenxov ae A. rd fauna Aargopolovay *, De. Se 
- PITLE: Vacuum heat treatment of hi ghonelting, high-hardness cheat 


~ gore TAGS: heat treatment,. “gilicon. garbide, crystal property, 


vacuum chamber which could sustain a. ampere lire of 1200°¢ for. an 


B91 0-66. _ EWP (e) /EWT (nm enc HG(m) Ar /evp (+) ENP (b) _I5P p/is/at Aw 
“ACC NR: APSO 27595 Oa -UR/0145/ 65/ 000/ o09/ 0137/ 0142. 


(Aspirant); Bykonya, A. F. Bykouva, A. F. (iapirant 


ORG: Siberian Technico-Ph: rsh al Institute (Sibirekiy fietho oe. 


tekhnicheskiy institut : e ws 


compounds. 1. Silicon carbide 7: 


Vv 


SOURCE: IvuzZ. Mashinostroyeniye, ‘no. 9s 1965, 137-142 


CRYSTAUCGRIPHY, SOs MECHAM CAL PROIE: ee 
ABSTRACT: The article examineg the effect of temperature and of the s 
duration of vacuum annealing fén the-strength properties of technical =” 
grade silicon carbide. Crystals of black silicon carbide with a 
particle size of 1 and 2 mm were prepared. The shear. fracture 
strength of the 2 mm particles was tested on a TeDm press ata: 
loading rate of 6 mm min. Orystals of both sizes were. tested for. 
microhardness. .The vacuum heat treatment was done ina gpeotal 
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indefinite time at vacuum of not less than 10-) mn ig. The 
crystals were treated for 5, 10, 20, 50 and 100 hours at 200°C. 
At the end of the treataent, simultaneously with determination of — 
_ strength and microhardness, the weight loss was determined, and 
the surface of the crystals was observed photographically. Results | 
are.shown in a table and a series of figures. Results show that . 
the shear fracture strength of crystals of black silicon crystals oer 
increases with an increase in treataent temperature. The most. ~ oe 
. intensive, rise in strength takes place at 2 treatsent temperature 
above 900°C; after treatment at 1200°C, the crystals are approx- 
imately 20¢° stronger. The most. intensive increase in uechanical | 
strength of the crystals was observed for those crystals which con-| 
tained the most impurities. The magnitude of this effect ‘increases _ 
with an increase in temperature and duration of treatment. The 
observed loss in weight is due in part to the elimination, under .. 
vacuum, of contaminants such as calcium oxide, alusimm oxide, and 
free carbon, and partly to the process of decomposition of the. . 
silicon carbide into more volatile compounds such as Si,. 810, and 
_ |. 81,0. 20 obtain the highest mechanical properties, there.is no” - 
apfarent reason to increase the duration of the treataent at 1200° CG. 
; ee poe Tiree Me ceeesres So eeloe: eee’ compere 
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: ceiling above 1200°¢ « and to rents: a higher vacuum. - 
has: 4 figures: and 1 table. = . 
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Effect of the dispersity of an aluminum powder on the sintering 
of the Cu~Al alloy in the presence of the liquid phase, Porosh.- 
met. 5 nosil:19-25 N '65, (MIRA 18: 12) 


1. Sibirskiy fiziko-tekhnicheskly institut imeni V.D. Kuaretsovas 
Submitted February 13, 1965. 
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Effect of the quenching temperature on pore formation in — 
cyclic thermal treatment of aluminum, Izv. vys. Beran Seay 
zav.; fiz. 8 no.6:35-38 '65. AM : 


1. Sibirskiy fiziko-tekhnicheskiy institut imeni V.D. Kuznetsova. 
Submitted July 28, 1964. . 
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| Some characteristics of the hardening of aluminum alloys : 
containing copper and magnesium. Izv. vys. ucheb. 2av.; - 
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Ree ait AP6009571 (N) SOURCE CODE: UR/0226/65/000/011/0019 /0025 
AUTHOR: Savitskiy, K, “V.; Itin, V. I.; Kozlov, at I, ; Savitskiy, A. P. ta fe 


-ORG: Siberian Phys ico-Technical Institute im. V. D. Kuznetsov (Sibirskiy fiziko- tekhni- 


cheskiy institut im. V. D. Kuznetsova) 


TITLE: Effect of the disporsion of aluminum powdor on the sintoring of Cu-Al alloy in the 
presence of liquid phase Sich 


SOURCE: Poroshkovaya mccain neok, no, ll, 1965; aoe 


WG vd © ' 
| 
: 


TOPIC ‘TAGS: powder metal sintering, aluminum, copper, powder alloy, particle size 


ABSTRACT: The sintering of pressed shapes whos ‘component can form eutectic alloys may, 
owing to contact pressure, involve formation of thé liquid phase at temperatures markedly be- 
low the melting point of the readily fusible component. The formation of the liquid phase in | 
Cu-Al alloys triggers two opposite processes: shrinkage or enlargement of the pressed briquet,: I 
either. one of which prevails depending on pressing and sintering conditions, as well.as on the : 
particle size of aluminum powder, To further clarify these conditions, the authors investigated | 
a powder-metal alloy of Cu with 10 at.% Al. The samples investigated contained Al powder in [ 

; : : 
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oa ants 


7 

1 
| re 
different particle sizes: <50 4, 63-100 p, 100-160 pu, 250-315 p, and 400-630 pz, mixed with Cu | : 
powder (particle size <50 p). These mixtures were pressed into cylindrical briquets which were 
then vacuum-sintered. After sintering the linear and volumetric shrinkage of the briquets was 
determined. Findings: samples sintered at above-eutectic temperatures (> 548°C) undergo en~ 
largement in volume; the extent of this enlargement is the greater the finer the particle size 
of Al is and the slower the rate at which the samples are heated to the temperature of isothemm 
' exposure, The formation of the liquid phase, as established by radiographic and metallographic} 
‘| analyses, is the major factor in this process: the growth in the size of the sintered briquets is 
chiefly associated with the formation of an alloy of copper and aluminum owing to the preferen- 
tial diffusion of Al atoms from the liquid to the solid phase. If the diffusion is not complete, 
i the briquets may undergo shrinkage instead of expansion in volume, Smaller Al particles are 
: i more advantageous, since then the area of contact between Cu and Al particles in the briquets 
| is greater and this contributes to a more complete diffusion from the liquid to the solid phase, 
; | Orig. art. has: 6 figures. a 
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‘aluminum into them and formation of cavities in place of the aluminum particles. ; 
Orig. art. has: 5 figures. % [AM] E 
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AUTHOR: Savitskiy, K. V.; tin, V. I.; Kozlov, Yu. I 
ORG: . Siberian Physicotechnical Institute im. V. D. Kuznetsov (Sibirskiy. fiziko-— 


‘TITLE: Investigation of the mechanism of sintering powder-metal alloys of copper | 


and aluminum in the presence of the ‘liquid phase 
SOURCE: Poroshkovaya metallurgiya, no. 1, 1966, 5—11 


TOPIC TAGS: sintering, sintering temperature, eutectic, aluminum alloy, aluminum 
powder, copper alloy, powder alloy, powder metal, powder metal sintering ek 


ABSTRACT; Experimental date have shown that during sintering of a mixture of ‘ 
aluminumVand copper ’powders\ vacuum, at temperatures exceeding the eutectic, the 


samples tested increased in volume. This increase was in direct proportion to tke 


concentration of aluminum in the alloy. The increase in volume of the sintered} 


samples is. attributed to the swelling of copper particles due to the diffusion! of 
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', and mierchardness and to bring about a weight loss, .The magnitude of all three 


|} (high purity) electrocorundum, the same treatment increased the shear strength by 
(25% and the microhardness from 2200 to 2360 kg/mm?, and caused a. weight loss of. 
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AUTHOR : _Savitskiy, K. V. (Doctor of physico-mathematical sciences: Professor); 


_ Hyushehenkov, M.A. (Senior research associate); Burnakov, K. Kj. (Engineer ); Beene 


ORG: Siberian Institute of Engineering Physics (Sibirskiy fiziko-tekhnicheskiy 
institut) Se 
TITLE: Vacuum firing of hard refractory compounds: aluminum oxide Ste : 
SOURCE: IVU%. Mashinostroyeniye,’ no. 1, 1966, 153-157 

TOPIC TAGS: Aluminum oxide, aluminum oxide firing, sapphire firing, vacuum firing 
ABSTRACT: The effect ‘of vacuum firing on the properties of four grades of aluminum 


oxide, OKS,, standard electrocorundum,!*white electrocorundum, and sapphire, has been . 
investigated. Vacuum firing at 600—1200C was found to increase the shear strength: 
effects depended on the purity of aluminum oxide, and at a given purity on the firing 
temperature and time. . For instance,:firing at 1200C for 5 hr almost doubled the a 
shear strength of standard (low-purity) electrocorundum, increased its microhardness’. 
from 1790 to 1970 kg/mm? , and brought about a weight loss of 103.7 mg. In white. 
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